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DETAILED ACTION 

1. The amendment of August 7, 2008 has been received and entered. With the entry 
of the amendment, claim 14 is canceled, and claims 1-13 and 15-22 are pending for 
examination. 



Claims 

2. The Examiner notes that (1) in claim 3, lines 2-3, the features following 
"preferably" do not further limit the claim; (2) in claim 4, lines 2-3, the features 
following "preferably" do not further limit the claim; (3) in claim 10, line 3, the features 
following "preferably" do not further limit the claim; (4) in claim 11, line 3, the features 
following "preferably" do not further limit the claim; (5) in claim 13, lines 2-3, the 
features following "and is preferably" do not further limit the claim; (6) in claim 18, 
lines 1-2, the features following "preferably" do not further limit the claim. 



Claim Objections 

3. The objection of claim 2 under 37 CFR 1.75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim is withdrawn due 
to the amendment to claim 2 of August 7, 2008 to provide that the material "consists of" 
powder. 



Claim Rejections - 35 USC § 112 
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4. The rejection of claims 19-22 under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention is withdrawn due to applicant's amendments 
and arguments of August 7, 2008. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 19-21 are rejected under 35 U.S.C. 102(b) as being anticipated by Kunzli et 
al (US 5834066). 

Kunzli teaches a method for coating an object (substrate) to be coated with a 
meltable coating material. Column 7, lines 5-15. A flame is produced which has a 
maximum flame speed and a flame direction along a flame axis. Figure 1 (note nozzle 
bore 17 and axis 13), and column 2, lines 10-20 (the flame jet passes along the nozzle), 
column 3, lines 30-40 (flame jet speed of 1500-2000 m/s). The flame would be directed 
towards the object to be coated. Figure 1 and column 7, lines 5-15 (as the material exits 
nozzle 6 onto the substrate). A quantity of meltable coating material is introduced into 
the flame. Column 3, lines 30-40, column 5, lines 30-40 (feeding through bores 14) and 
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figure 1. The meltable coating material can be powder (which would have particles). 
Column 5, lines 45-50. The flame has a temperature which is sufficiently low that the 
particles of the powder are not completely evaporated during spraying, but is 
sufficiently high for the particles of the powder to be at least partially melted. Column 
3, lines 30-40 (the melted material impacts the substrate, indicating not completely 
evaporated) The melted coating material is projected onto the object to be coated. 
Column 3, lines 30-40 and column 7, lines 5-15. 

Claim 19: the device taught by Kunzli for the coating includes a burner 
connected to a source of combustible gas which produces a flame in a flame axis. 
Figures 1-2 and column 6, lines 5-30. Injector means are provided for introducing a 
meltable coating material into the flame. Column 5, lines 30-40 (radial bores 14), column 
3, lines 30-40 and figures 1, 4. The injector means are suitable for introducing the 
meltable coating material into the flame in the form of a powder. Column 5, lines 45-50. 
If by the "means" applicant is invoking 35 USC 112, 6th paragraph, the Examiner notes 
that the injector means corresponds to the "injector" described by applicant in the 
specification (see page 4, last paragraph of the specification). 

Claims 20-21: the injector means introduces a mixture of coating material 
/ conveying gas (oxygen, for example) into the flame in an introduction direction. 
Column 5, lines 30-40, 45-50 and 64-67. The introduction direction can be substantially 
radially relative to the flame axis. Figures 1, 4. 
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Kunzli teaches all the features required by the apparatus claims, as it is noted 
that the device merely has to be capable of providing the method of claim 1 (which it is 
as it provides the melting of coating material as claimed). As to the powder comprising 
an alloy of zinc and aluminum and made of recycled material as claimed, this is not a 
required feature of the apparatus claims, as the powder is not part of the apparatus. All 
that is required is that the Kunzli device be capable of spraying this material. The 
Kunzli device is capable of spraying a powder of this alloy, as it is capable of spraying 
metals, ceramics and alloys such as MCrAlY's (see column 1, lines 45-55), and the use of 
recycled material would not affect the alloy make-up. 



Claim Rejections - 35 USC §103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 

Patentability shall not be negatived by the manner in which the invention was made. 

8. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 
various claims was commorJy owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised of the obligation under 
37 CFR 1.56 to point out the inventor and invention dates of each claim that was not 
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commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

9. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kunzli as 
applied to claims 19-21 above, and further in view of Huhne (US 4835022). 

Kunzli teaches all the features of this claim except the mixing device to mix the 
powder and conveying gas. 

However, Huhne teaches that when providing powder to a thermal spraying 
device it, it is well known to provide a mixer (see 52) where a conveying gas inlet (from 
line 30) connected to a convejdng gas source (44) is provided and a powder inlet (from 
50) is provided, and that the mixer (52) mixes the powder with a flow of conveying gas, 
and then the outlet (see line 26) for the mixture of coating material powder/ conveying 
gas is connected to the injector (see 20) for powder to the spray gun. Figure 1 and 
column 4, line 50 through column 5, line 5. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Kunzli to provided the claimed mixer system, as 
suggested by Huhne with an expectation of desirable spraying results, because Kunzli 
teaches thermal spraying with powder, with Kunzli teaching to use a conveying 
gas/powder mixture from the injector, and Huhne teaches a conventional system for 
thermal spray guns that provides the conveying gas/ powder mixture. 
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10. Claims 1, 2, 5, 6, 10-13 and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kunzli et al (US 5834066) in view of Payne et al (US 6503575), Japan 
05-339696 (hereinafter '696) and EITHER Popoola et al (US 6017591) OR Donelon (US 
2004/0047992). 

Kunzli teaches a method for coating an object (substrate) to be coated with a 
meltable coating material. Column 7, lines 5-15. A flame is produced which has a 
maximum flame speed and a flame direction along a flame axis. Figure 1 (note nozzle 
bore 17 and axis 13), and column 2, lines 10-20 (the flame jet passes along the nozzle), 
column 3, lines 30-40 (flame jet speed of 1500-2000 m/ s). The flame would be directed 
towards the object to be coated. Figure 1 and column 7, lines 5-15 (as the material exits 
nozzle 6 onto the substrate). A quantity of meltable coating material is introduced into 
the flame. Column 3, lines 30-40, column 5, lines 30-40 (feeding through bores 14) and 
figure 1. The meltable coating material can be powder (which would have particles). 
Column 5, lines 45-50. The flame has a temperature which is sufficiently low that the 
particles of the powder are not completely evaporated during spraying, but is 
sufficiently high for the particles of the powder to be at least partially melted. Column 
3, lines 30-40 (the melted material impacts the substrate, indicating not completely 
evaporated) The melted coating material is projected onto the object to be coated. 
Column 3, lines 30-40 and column 7, lines 5-15. 

Claim 2: the material can be powder. Column 5, lines 45-50. 
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Claim 5: the material is introduced into the flame in at least one introduction 
direction that can have a radial component relative to the flame axis. Figures 1 and 4 
and column 5, lines 30-40 (radial bores 14). 

Claim 6: the introduction direction is substantially radially relative to the flame 
axis. Figures 1 and 4 and column 5, lines 30-40 (radial bores 14). 

Claim 13: the maximum flame speed can be 2000 m/ s. Column 7, lines 10-15. 

Kunzli teaches all the features of these claims except that (1) the flame speed and 
distance from the object to be coated are selected to provide that the meltable coating 
material is at least partially molten at the time of impact (claim 1), (2) the specific 
spraying material used (claims 1, 10-12), and (3) the use of waste powder and its origin 
(claims 1, 15). 

However, Payne teaches processes for thermal spraying include high velocity 
oxy-fuel deposition, flame spray, plasma spray, etc. Column 1, lines 15-30. In the high 
velocity oxy-fuel, for example, powdered coating material is injected into the nozzle 
and heated to near or above its melting point, with the temperature and velocity of the 
gas stream being adjustable. Column 2, lines 25-40. The molten particles impinge on the 
surface to be coated. Column 2, lines 25-40. In the flame spray process, powder, for 
example, is injected into the flame where it is melted and accelerated. Column 2, lines 
55-65. The maximum gas temperature is controllable. Column 2, lines 55-65. The 
molten particles are projected against the surface to be coated, forming adherent splats. 
Column 2, lines 55-65. Payne teaches that in thermal spray processes, variations in gas 
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stream velocity from the thermal spray device can result in variations in particle 
velocities and hence dwell time of the particle in flight, which affects the time the 
particles can be heated and accelerated, and hence the maximum temperature and 
velocity of the particles. Column 6, line 50 through column 7, line 5. Dwell time is also 
affected by the distance the particle travels between the torch or gun and the surface to 
be coated. Column 7, lines 1-5. 

Furthermore, '696 teaches that a known thermal spray coating material to be 
applied is a Al-Zn coating with 5 to 55% Al. The material can be applied by known 
thermal spraying, such arc spray or plasma spray, for example. Paragraph [0005]. The 
material can be in powder (granular) or wire form. Paragraph [0005]. The material can 
consist of Zn and Al and can be 16% Al, for example. Paragraph [0007] and Table 2. 

Popoola teaches spray coating by various processes that project particles. 
Column 3, lines 55-60 and column 4, lines 50-55. Popoola teaches that it is desirable to 
recover and recycle waste particles formed during application. Column 5, lines 15-20. 

Donelon teaches that thermal spray coating, such as by plasma spray or flame 
spray. Paragraphs [0001], [0002]. Donelon teaches thermal spray coating with a 
masking process (paragraph [0018]) and that it is well known to recycle overspray from 
the process for reuse (paragraphs [0025], [0030], [0031]). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Kunzli to optimize both the precise maximum flame 
speed and distance between the object to be coated and the flame as suggested by Payne 
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in order to provide a desirable spraying condition for the specific material to be 
sprayed, because Kunzli teaches a thermal spraying process for flame spraying a molten 
material and Payne teaches that when thermal spraying, it is well known that variations 
in gas stream velocity (which would correspond to the flame speed) and distance that 
the particles travel are result effective variables that affect the dwell time and thus the 
resulting coating, and one of ordinary skill in the art would optimize known result 
effective variables, as "[W]here the general conditions of a claim are disclosed in the 
prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation." In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). 
Furthermore, these conditions would be selected to also provide that the material is at 
least partially molten at the time of impact, as Kunzli teaches spraying a melted 
material and Payne also teaches that in such flame spraying process, the molten 
particles impinge on the substrate, indicating desirably molten at time of impact. 

It would further have been obvious to modify Kunzli in view of Payne use a Zn- 
Al alloy with 5-55%, including 16% Al, for example, as the coating material as suggested 
by '696 with an expectation of desirable sprajdng results, because Kunzli in view of 
Payne teach thermal spraying with powder, that can be metal (see Kunzli, column 1, 
lines 40-55, Payne, column 1, lines 20-25), and '185 teaches conventional material 
applied by a flame spraying process. This material would provided the claimed 
melting point of claim 10, and the consisting of residual of claim 12, and one of ordinary 
skill in the art would understand the 5-55% Al to be referring to wt% Al in an Al-Zn 
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alloy, as the Examiner takes Official Notice that Al-Zn is the conventional format for 
describing such alloys and the amount of each is conventionally in weight % (and as 
well one would perform optimization from the ranges given). As to the precise amount 
of Al and Zn used. In the case where the claimed ranges "overlap or lie inside ranges 
disclosed by the prior art" a prima facie case of obviousness exists. In re Wertheim, 541 
F.2d 257, 191 USPQ 90 (CCPA 1976). 

It would further have been obvious to modify Kunzli in view of Payne and '696 
to recover and recycle waste products formed during a projection application as 
powders for the present spraying, as suggested by EITHER Popoola OR Donelon with 
an expectation of desirable sprajdng results, because Kunzli in view of Payne and '696 
teach thermal spraying with powder, with '696 noting that thermal sprajdng includes 
arc spraying with wire, and (A) Popoola teaches that it is desirable to recover and 
recycle waste particles formed during projection application, and particles are what the 
Kunzli in view of Payne and '696 uses to apply the coating OR (B) Donelon also provide 
that is well known to recycle overspray powder from a thermal spraying process for 
reuse, and particles are what Kunzli in view of Payne and '696 uses to apply the 
coating. Both of these references provide the suggestion to recycle excess material from 
a projection process, which is what is described by Kunzli in view of Payne and '696, 
and to reuse in another projection process would be clearly suggested since powders 
are what is desired to be projected, and as to claim 15, '696 even notes the conventional 
thermal spraying using wire by arc spraying, indicating that the projection overspray 
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would also be formed by this method as well (note that Donelon describes overspray 
powders by "thermal spraying" as well). 

11. Claims 3-4 and 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kunzli in view of Payne, '696 and EITHER Popoola OR Donelon as applied to claims 1, 
2, 5, 6, 10-13 and 15 above, and further in view of Pettit, Jr et al (US 4696855). 

Kunzli in view of Payne, '696 and EITHER Popoola OR Donelon teach all the 
features of these claims except (1) the particle size (claims 3, 4), and (2) the introduction 
direction relative to the longitudinal axis of the object to be coated (claims 7-9). 

However, Pettit teaches that when thermal spraying (Pettit exemplifies plasma 
spraying, but is not limited to plasma spraying), it is well known to provide a substrate 
with a relative longitudinal direction relative to the spray gun (as shown in figure 1, in 
this case the longest length axis is in the up and down direction). Figure 1 and column 
1, lines 55-65 and column 3, lines 1-10. Pettit further shows that radial injectors that 
inject particles into the spray stream can extend in parallel with the up and down 
longitudinal axis so that the introduction direction of the particles in parallel to the 
longitudinal axis. Figure 1 (see lines 32 and ports 22) and column 3, lines 15-50. At least 
two introduction directions can be provided. Figure 1 and column 3, lines 25-35 (the 
different lines 32 and ports 22, for example). These introduction directions can also 
extend symmetrically at one side and the other of a plane which comprises the flame 
axis. Figure 1 (see lines 32 and ports 22). The direction also extends perpendicularly to 
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the longitudinal axis of the object to be coated (the opening bend of line 32 where the 
figure says "To Powder Feeder" before it becomes parallel to the object's longitudinal 
axis). Figure 1. Pettit also teaches that known particle sizes to use in thermal spraying 
can conventionally be 50-90 microns in size, for example. Column 6, lines 8-11. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Kunzli in view of Payne, '696 and EITHER Popoola OR 
Donelon to use particle sizes in the range of 50-90 microns, for example, as suggested by 
Pettit with an expectation of desirable spraying results, because Kunzli in view of 
Payne, '696 and EITHER Popoola OR Donelon teach thermal spraying with powder, 
and Pettit teaches conventional particle sizes for thermal spraying. It would further 
have been obvious to modify Kunzli in view of Payne, '696 and EITHER Popoola OR 
Donelon to provide the introduction direction relative to the longitudinal axis of the 
object to be coated as suggested by Pettit with an expectation of desirable spray results, 
because Kunzli in view of Payne, '696 and EITHER Popoola OR Donelon provide 
thermal spraying onto an object with multiple introduction ports in that are radial to the 
flame axis and Pettit teaches that when thermal spraying it is conventional to coat an 
object with a longitudinal axis and to provide multiple radial ports in a position to 
introduce powders in a positioning as claimed. 
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12. Claims 16-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kunzli in view of Payne, '696 and EITHER Popoola OR Donelon as applied to claims 1, 
2, 5, 6, 10-13 and 15 above, and further in view of Powers et al (US 4011073). 

Kunzli in view of Payne, '696 and EITHER Popoola OR Donelon teach all the 
features of these claims except (1) sieving the unprocessed waste powder (claim 16), 
and (2) drying/ deoxidizing powders (claim 17). 

However, Powers teaches making flame spray powders. Column 1, lines 5-10. 
When recycling powders as part of this flame spray powder making process. Powers 
teaches screening (sieving) the particles when making the powder to remove outsize 
agglomerates and then retreating and rescreening the outsize agglomerates to recycle. 
Column 2, lines 25-30 and 60-68. Furthermore, Powers provides spray drying the 
powders as part of the powder making process. Column 1, lines 60-65 and column 2, 
lines 20-25. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Kunzli in view of Payne, '696 and EITHER Popoola OR 
Donelon to screen and dry the recycled waste powder, as suggested by Powers with an 
expectation of forming desirable powders for flame spraying, because Kunzli in view of 
Payne, '696 and EITHER Popoola OR Donelon teach thermal spraying with powder and 
the suggestion to recycle powder, and Powers teaches to form desirable powders ready 
for flame spraying by a process that includes screening and drying the component 
materials and powders to form an acceptable powder for flame spraying. 
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13. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kunzli in 
view of Payne, '696 and EITHER Popoola OR Donelon as applied to claims 1, 2, 5, 6, 10- 
13 and 15 above, and further in view of Heitz (US 5445514). 

Kunzli in view of Payne, '696 and EITHER Popoola OR Donelon teach all the 
features of this claim except the maximum temperature of the flame. 

However, Heitz teaches that when flame spraying with a high velocity process, it 
is well known for the flame temperature to be 5000 degrees F (2760 degrees C). Column 
8, lines 15-20. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Kunzli in view of Payne, '696 and EITHER Popoola OR 
Donelon to use a flame temperature in the range of 2760 degrees C, for example, as 
suggested by Heitz with an expectation of desirable spraying results, because Kunzli in 
view of Payne, '696 and EITHER Popoola OR Donelon teach high velocity thermal 
spraying with powder, and Heitz teaches a conventional flame temperature for such a 
process, and since only one temperature is taught, it would be inclusive of the 
maximum flame temperature of the process. 

Response to Arguments 

14. Applicant's arguments with respect to claims 1-13 and 15-22 have been 
considered but are moot in view of the new ground(s) of rejection. 
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(A) As to the apparatus claims 19-21, upon further review the Examiner has 
provided the rejection of these claims using a 35 USC 102 rejection using Kunzli. 
Applicant discusses that Kuzli fails to disclose the waste powder reuse and the alloy 
material of the powder, however, the Examiner notes that as discussed in the rejection, 
these are not required features of the apparatus, as the apparatus does not have to use 
these materials, merely be capable of using them. 

(B) As to the method claims, the Examiner has further provided the reference to 
Japan '696 as to the alloy material make up; and the references to Popoola and Donelon 
as to the powder recycling. Applicant discusses that Popoola does not provide a 
specific process of recycling the particles, however, the Examiner notes that Popoola 
clearly indicates that particles can be recovered for recycling. The formation of powders 
for thermal spraying is well known in the art, as indicated by the reference to Powers, 
and one of ordinary skill in the art would clearly understand that a beneficial way of 
recycling the spray material would be to use again as a spray material to be applied, 
because the specific makeup of that material for application purposes has already been 
indicated as desirable from the fact that it was used in an application process the first 
time. If applicant is arguing that there is some kind of special, previously unknown 
recycling process used, the Examiner notes that there is no indication of this in the 
claims, since the claims merely indicate that a "waste product" is used. While Popoola 
uses the powders for cold gas dynamic spraying the first time, Popoola also describes in 
the same reference the application of the coatings by thermal spraying and as well the 
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other references show the spraying of powder by thermal spraying, indicating that this 
is a beneficial way to apply powder materials. As to applicant's discussion of recovering 
the particles from the Kunzli process, the Examiner notes that this is not required. 
Claim 1 simply provides using a waste product from a method of coating by projection, 
which can be an entirely different process. As to applicant's argument that before the 
date of the present invention it was considered impossible to recycle zinc aluminum 
powder from spray coating methods for reuse in flame spray applications due to 
particle oxidation, the Examiner notes that this is merely attorney argument, with no 
showing as to this issue, and as discussed in MPEP 716.01(c), "The arguments of 
counsel cannot take the place of evidence in the record. In re Schulze, 346 F.2d 600, 602, 
145 USPQ 716, 718 (CCPA 1965). Examples of attorney statements which are not 
evidence and which must be supported by an appropriate affidavit or declaration 
include statements regarding unexpected results, commercial success, solution of a 
long-felt need, inoperabUity of the prior art, invention before the date of the reference, 
and allegations that the author(s) of the prior art derived the disclosed subject matter 
from the applicant." Here applicant's attorney is discussing unexpected results (". . . the 
present invention demonstrated that, surprisingly, zinc aluminum particles can 
nonetheless be reused for flame sprajdng."). 



Conclusion 
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